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cytochrome b and a, 187 
fixation 
in foot-and-mouth disease, 
204, 235 
Copper 
in cyanophytes, 58 
Corynebacterium diphtheriae 
cytochromes of, 193 
Cowpox 
recombinant with smallpox, 
369 
see also Poxviruses 
Creatine phosphate 
genetics of formation of, 
297 
Cricosphaera carterae 
physiology and biology of, 
71-73 
Cricosphaera elongata 
taxonomy of, 
Cricosphaera sp. 
coccolith growth in, 79- 
82 
in Plymouth Culture Collec- 
tion, 72 
Crithidia fasciculata 
characteristics of, 119 
isolation of kinetoplasts 
from, 125 
pteridine requirement of, 
115-16 
Crithidia oncopelti 
bipolar body of, 117-20 
characteristics of, 119 
nutritional characteristics 
of, 116-17 
Cryptococcaceae 
cell wall of, 91 
Cryptococcus albidus 
in winemaking, 329, 331- 
32 
Cryptococcus diffluens 
in winemaking, 331-32 
Cryptococcus laurentii 
in winemaking, 331-32 
Cryptococcus luteolus 
in winemaking, 331 
Cyanelles 
structure of, 64-65 
Cyanocyta korschikoffiana 
wall modification in, 20 
Cyanophages 
to control blue-green algae, 
39 
ecological significance of, 
63-64 
lytic ability of, 63 
Cyanophora 
fine structure of, 23 
Cyanophora paradoxa 
cyanelles of, 64-65 
Cyanophycin 
in algal cells, 31, 33, 
36 
Cyanophyta 
see Algae, blue-green 
Cycads 
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symbiosis in, 64 
Cyclococcolithus fragilis 
life cycle of, 74 
Cycloheximide 
on poxvirus multiplication, 
384 
Cylindrospermum 
fine structure of, 19, 25, 
31, 35 
resistant spores of, 41 
Cytochrome c reducing sub- 
stance 
in cyanophytes, 49 
Cytochromes, bacterial, 181- 
200 
in aerobic and anaerobic 
electron transport, 181 
chemistry of, 181 
mechanisms of inter- and 
intracytochromal electron 
transfer, 182 
nomenclature, 182 
structural and biosynthetic 
aspects of, 181 
Cytochromes a, 192-94 
a, 194 


see Cytochromes d 
and bacterial energy-coupling 
mechanisms, 494, 
498 
chemical nature of, 192-93 
in trypanosomes, 122 
Cytochromes b, 188-92 
b,, 188-89 
bg, 190 
bss5g, 189, 191-92 
b5gq, 190 
bsgo, 189-90 
cytechromes o, 191-92 
in bacterial energy-coupling 
reactions, 494 
definition of, 188 
energy-coupling mechanisms 
of, 494, 501 
other, 189-90 
P4509, 189-90 
properties of, table, 189 
in trypanosomes, 122 
Cytochromes c, 182-87 
alcohol; cytochrome C553 
oxidoreductase, 187 
Cg, 183-84 
Cg, 184-85 
Cq and cs, 185 
c550, 18 
C551, 187 
C559, 184, 186 
C553) 186-87 


chemical and physical prop- 
erties of, 181 

complex flavin-containing, 
186-87 

in cyanophytes, 53 
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definition and classification 
of, 182-83 
energy-coupling mechanisms 
of, 494, 498-99, 501 
Hemophilus parainfluenzae 
cytochrome c;, 187 
low molecular weight, 187 
mitochondrial, 183 
multiple nature of, 181 
Cytochromes d, 194-96 
characterization of, 194- 
95 
Cytochromes oxidase (0) 
characterization and purifi- 
cation of, 191-92 
reviews on, 181 
Cytosine arabinoside 
of poxvirus multiplication, 
384 


D 


Dactylium dendroides 
cell wall of 
structure of, 89 
Darkness 
algal growth in, 54-55 
algal nitrogen fixation in, 
51-52 
coccolithophorid growth in, 
77 


Debaryomyces hansenii 
in winemaking, 325, 
331 
Debaryomyces nicotianae 
in winemaking, 331 
Debaryomyces sp. 
in winemaking, 332 
Debaryomyces vini 
in winemaking, 331 
Deoxycytidylic acid (a€CMP) 
viral induction of, 403 
Deoxyribonuclease (DNase) 
in virus-infected cell, 434- 
36 
on virus multiplication, 


Deoxyribonucleic acid (DNA) 
in cyanophytes, 25 
fibril types, 55-56 
in foot-and-mouth disease 
virus, 232 
lymphoid cell synthesis of, 
292 


oncogenic DNA viruses, 
391-426 
of phage lambda 
physical map of, 476-77 
of phage lambda by, 476- 
11 


replication of 
frequency function of, 531 
in phages, 471-72, 483 
in poxvirus, 373-74 
of resistance factors, 144- 
46 
synthesis of 


derepression of, 405-7 
in polyoma- infected cells, 
440-42 
in SV40-infected cells, 442- 
43 
switch-off mechanisms in, 
408 
of transfer factors, 174 
of trypanosomatid kinetoplast, 
125-27 
of vaccinia virus, 362 
Deoxyribonucleic acid poly- 
merase 
in poxviruses, 375-76 
syntheses by, 318 
viral induction of, 403-4 
in virus-infected cell, 434- 
36 
Deoxythymidylic acid kinase 
viral induction of, 403 
Deoxythymidylic acid synthe- 
tase 
viral induction of, 403 
Desiccation 
blue-green algal tolerance 
of, 62-63 
Desulfovibrio desulfuricans 
cytochromes of, 184-85 
substrate phosphorylation of, 
510 


Desulfovibrio gigas 
cytochromes of, 184 
and hydrogen oxidation, 

503 


Desulfovibrio vulgaris 
hydrogen oxidation by, 503 
Deuteromycetes 
cell wall of, 91, 98 
4-15-Diacetoxyscirpen-3-ol 
isolation and characterization 
of, 277 
3-(3, 4-Dichlorpheny])-1, 1- 
dimethylurea (DCMU) 
inhibition of coccolith forma- 
tion by, 81 
Dictyosterlim discoideum 
cell wall of, 103 
Diethyl pyrocarbonate (DEPC) 
to stabilize wine, 348- 
49 
Differentiation 
in blue-green algae, 60- 
61 


molecular hybridization, 
298-99 
Dihydrofolate reductase 
viral induction of, 
403 
Dihydrofolic acid reductase 
in virus-infected cell, 434- 
36 


cholera toxin studies in, 
255-56, 262 
Drug resistance 
in enterobacteria, 131- 
76 
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Ectromelia 
growth cycle of, 367, 
371 


Encapsidation 
of poxvirus, 382 
Encephalomyocarditis virus 
RNA replicative form in, 
309 


Endomyces 
cell wall of, 96 
Endomyces lindneri 
in winemaking, 332 
Endosymbiont 
bipolar bodies of Crithidia 
oncopelti, 117-18 
blue-green algae 
cell wall modification in, 
20 
chloroplastic function of, 
24 


Energy-coupling mechanisms 

in chemolithotrophic bacte- 

ria, 489-518 

Enology 

see Winemaking 
Enterobacteria 

growth of 

steady-state for, 533 


transferable drug resistance 


in, 131-76 


biochemical mechanism of, 


146-48 
chemical composition of 
factors of, 144-46 
conditions governing fre- 
quency of transfer, 158- 
59 


distribution of, 159-60 

ecology of, 166 

effects of bacterial flora, 
171-74 

effects on primary host, 
169-70 

effects on secondary host, 
170-74 

interactions between chro- 
mosomal and extrachro- 
mosomal, 149-50 

introduction to, 132 


levels of resistance confer- 


red by R factors, 148 

linkages groups of resist- 
ance genes, 139-41 

loss of, 142 

mechanism of transfer, 
153-55 

nature of transfer factors, 
174-75 

operational similarities 
between F and R factors, 
150-52 

origin of resistance deter- 
minants, 152-53 

origin of R factors and 
their effects on bacterial 
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populations, 166-69 

other potentialities of 
transfer factors, 175- 
76 

phage restriction by trans- 
fer factors, 155-58 

properties of, 132-34 

relations between transfer 
factors and resistance 
determinants, 134-38 

R factors and cell replica- 
tion, 141-42 

rise of resistant Salmonella 
typhimurium in Great 
Britain, 161-66 

stability of R factors, 142- 
44 

structure of R factors, 
138-39 


Enzymes 


in lysogenic integration, 
63 


viral induction of, 403-5 
in viral protein synthesis, 
434-38 


Epiplasten 


in algal cells, 35 


Equine rhinopneumonitis 


DNAs of, 395 


Escherichia coli 


aflatoxin inhibition of, 276 

cytochromes of, 184-85, 
188, 190, 194-95 

DNA of, 56 

DNA replication in, 531 

energy-coupling mechanisms 
in, 

genetic map of prophage 
attachment loci, 453 

growth rate of, 533-34, 537, 
542 


lambda phages of 
lysogeny in, 451-84 
RNA polymerase of 
viral binding of, 394 
transferable drug resistance 
of, 133-35, 142, 144-45, 
148, 150, 157-62, 168, 
170, 172-73, 175 


Euglena 


interdivision times of, 


Evolution 


genetic mechanisms of hemo- 
globin chain development, 
286 


Excision 


in lysogeny, 469-70 
F 


Fermentation 


malo-lactic, 344-45 


Ferredoxin 


in cyanophyte photosynthe- 
sis, 49 


Ferrobacillus 
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NAD reduction in, 508- 
9 


Ferrobacillus ferrooxidans 
carbon dioxide fixation by, 
512 
cytochromes of, 194 
nutrition of, 498 
Ferrobacillus sp. 
oxidation of ferrous ions by, 
498-99 
Fibroma 
growth cycle of, 366 
titration of, 365 
Fischerella 
fine structure of, 17 
Flagellates 
trypanosomatid, 109-30 
Flavin 
in bacterial cytochromes, 
186-87 
Flavobacterium aurantiacum 
aflatoxin effects on, 
276 
Flavodoxin 
in sulfite reduction, 503 
Fluorocarbon 
on foot-and-mouth disease 
infectivity, 207-8 
5- Fluorodeoxyuridine 
to detect RNA, 429, 436 
on poxvirus synthesis, 381, 
384 
p- Fluoropheny lalanine 
on poxvirus multiplication, 
384 
Folic acid 
in Crithidia culture, 
115 
Foot-and- mouth disease, 201- 
44 


biochemistry of virus, 221- 
37 


antigens and antibodies, 
235-37 
biosynthetic cycle, 231- 
35 
chemical and physical re- 
activity, 221-27 
structure of virus, 227- 
31 
conclusion, 237-38 
control measures, 208- 
10 
quarantine and vaccination, 
209 
stamping out, 209 
systematic vaccination, 
209-10 
diagnosis of, 202-6 
by animal inoculations, 
203 
clinical symptoms, 203 
electron micrographs of 
virus and capsids, 230 
experiments in virus-host 
relationships, 215- 
21 
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infectiousness and sus- 
ceptibility, 215-18 
interferon, 220-21 
variability, 218-20 
history of, 202 
immunology of, 210-15 
immunity after infection, 
210 
inactivated vaccines, 210- 
13 
modified live virus vac- 
cines, 213-15 
passive immunity, 210 
temperature effects on, 206, 
223-24 
transmission of, 206-8 
indirect, 206-7 
latency, 207-8 
vectors for, 206 
typing and subtyping, 203- 
6 


virus classification, 235 
Formate 
bacterial oxidation of, 492, 
504 
Fowlpox virus 
growth cycle of, 367 
morphology and character- 
ization of, 363-64 
titration of, 365 
Fresno mold 
cause of, 347 
L- Fucose 
in fungal cell wall, 89, 
94 


Fungi 
cell wall of, 87-108 
chemical differentiation of, 
99-101 
chemistry-taxonomy, 90- 
99 
construction of, 103-4 
enzymes of, 101-2 
structure of, 88-89 
structure and morphogene- 
sis, 99-105 
taxonomic table, 91 
ultrastructure of develop- 
ment, 102-3 
hyphal morphogenesis, 
103 


spore germination in, 102- 
3 


toxins of, 269-82 

crystallization of host-spe- 
cific plant toxin, 280 

discussion, 280 

introduction, 269 

metabolities, 270 

toxins affecting animals, 
270-77 

toxins affecting plants, 277- 
79 


Furazolidone 

transferable bacterial resist- 
ance to, 134, 142, 144, 
162-63, 165, 171 
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Fusarium 

cell wall of, 89, 96-97, 

101 

Fusarium equisiti 

toxin from, 277 
Fusarium scirpi 

toxins from, 277 
Fusarium sp, 

toxins from, 277 
Fusarium sporotrichoides 

toxin from, 277 
Fusarium tricinctum 

toxin from, 277 


G 


Galactin 
in fungal cell wall, 99 
D-Galactosamine 
in fungal cell wall, 89, 96- 
97, 100 
D-Galactose 
in fungal cell wall, 89, 94, 
96-97 
Genetics 
cytogenetics, 411-13 
gene properties of lambda 
phage, 464 
genetic drift 
effect on immunoglobulins, 
296, 301 
polymorphism 
examples of, 296-97, 
301 
of poxvirus, 367-69 
T antigen and chromosomes, 
420 
viral genome persistence in 
infected cell, 414-20 
Genophore 
definition of, 24 
Germination 
of fungal cell wall, 101 
Gilbertella 
cell wall of, 102 
Glaucocystis 
fine structure of, 23 
Glaucocystis nostochinearum 
cyanelles of, 64 
Gliding 
by blue-green algae, 19, 
61 


Gloeotrichia 
fine structure of, 31 
resistant spores of, 41 
Glucan 
in fungal cell wall, 93, 95- 
98 


Glucanases 

in fungal cell wall, 
D-Glucosamine 

in fungal cell wall, 89 
D-Glucose 

in fungal cell wall, 

100 

D-Glucuronic acid 

in fungal cell wall, 


94, 100 
Glutamic-oxalacetic trans- 
aminase 
effect of cholera toxin on, 
249 
Glyceraldehyde-3-phosphate 
dehydrogenase 
algal coenzymes of, 54 
Glycinaldehyde 
to inactivate vaccine, 212, 
225-26 
Glycogen 
in fungal cell wall, 91-92 
Goats 
foot-and-mouth disease in, 
203 
Green monkey kidney cells 
DNA synthesis in, 442 
Growth, bacterial 
kinetics of, 532-34 
Guanidine 
virus inhibition by, 235 
Guinea pigs 
foot-and-mouth disease in, 
203 


H 


Hamster 
see Cells, BHK-21 
Hanseniaspora uvarum 
in winemaking, 331 
Hanseniaspora valbyensis 
in winemaking, 325, 329, 
331, 337 
Hansenula anomala 
in winemaking, 325-26, 330- 
32 
Hansenula holstii 
cell wall of, 104 
Hansenula schneggii 
cell wall of, 100 
Hansenula sp. 
in winemaking, 334 
Hansenula subpelliculosa 
in winemaking, 329 
H chain 
see Immunoglobulins 
Helminthosporium carbonum 
toxin from, 279 
Helminthosporium sp. 
toxin from, 277-79 
Helminthosporium victoriae 
toxin from, 277 
Helminths 
tests for infection with, 
8 


Hemagglutinin 
of poxviruses, 364 
Hemiascomycetes 
éell wall of, 98 
Hemolysin 
in cholera toxin, 259- 
60 
dynamics of production of, 
10 


radiation-induced modifica- 








tions of, 11 
Hemophilus parainfluenzae 
cytochromes of, 187, 193- 
95 
n-Heptyl ester (WS-7) 
in winemaking, 349 
Herpes simplex virus 
antigenically different pro- 
teins from, 433 
DNAs of, 395 
thymidine kinase coding in, 
405 
Herpes virus 
on cellular RNA synthesis, 
429 


enzymes for protein synthe- 
sis in, 434-35 
synthesis of structural pro- 
teins of, 438 
Heterocysts 
of blue-green algae, 39- 
41 


photomicrograph of, 34 
Histones 
on virus multiplication, 


Histoplasma 
cell wall of, 96, 100 
Hydrazine 
bacterial oxidation of, 494 
Hydrogen 
algal requirements of, 59- 
60 


bacterial oxidation of, 499- 

504 

dissimilatory nitrate reduc- 
tion, 501-2 

dissimilatory sulfate reduc- 
tion, 502-3 

hydrogenases, 499-500 

hydrogenomonas, 500-1 

methane formation, 503- 
4 


possible electron transfer 
sequence, 501 
Hydrogenomonas 
oxidation of hydrogen by, 
500-1 
oxidative phosphorylation in, 
507 


Hydrogenomonas eutropha 
hydrogen oxidation by, 500- 
1 


Hydrogenomonas facilis 
carbon dioxide fixation by, 
512 
hydrogen oxidation by, 500 
Hydrogenomonas ruhlandi 
hydrogenase of, 500 
Hydroxyaflatoxins 
isolation and characteriza- 
tion of, 274 
p-Hydroxybenzoic acid 
in winemaking, 349 
Hydroxy lamine 
bacterial oxidation of, 
494 
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virus mutation by, 226 
Hydroxyproline 

in fungal cell wall, 93 
Hymenomonas sp. 

in Plymouth Culture Collec- 

tion, 72 

Hyphae 

fungal 

morphogenesis of, 103 

Hyphochytridiomycetes 

cell wall of, 91, 94 


I 


Immune response 
to cholera infection, 263- 
64 


model of, 300 
Immunity 
mechanism of, 283-304 
allotypy, 297-99 
antibody structure and for- 
mation of antiserum, 
295-97 
antisera, 293-95 
cell potential, 292-93 
cells involved in, 290-92 
92 
characteristics of induction 
of cell differentiation, 
295 
germ line model of, 289 
induction versus expres- 
sion, 299-300 
somatic mutation theory 
of, 286-89 
structure, 283-86 
summary of, 300-1 
theories, 286-90 
Immunization 
see Vaccination 
Immunoferrin technique 
to discover T antigens, 
401 
Immunoglobulins 
in antisera, 293 
classes of, 283 
combinations of, 294-95 
conservation of genetic infor- 
mation of chains of, 
296 
gamma G 
allotypic structure of, 297 
gamma globulin 
diagrammatic representa- 
tion of multiple chain 
structure of, 284 
genetic drift on, 296 
H chains of 
classes of, 283 
immunoglobulin M 
as primitive antibody, 
290 


L chains of 
amino acid sequence of, 
285 
classes of, 283 
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comparison of kappas, 


molecular structure of, 293- 
96 
scheme for genetic origins 
of, 287 
Immunology 
of foot-and-mouth disease, 
210-15 
of parasitic infections, 4 
Inclusions 
algal, 25-39 
cyanophycin, 31, 33 
lipid, 36 
polyglucoside granules, 
, 
polyphosphate, 33-36 
ribosomes, 36 
vacuoles, 36-38 
viruses, 38-39 
of poxvirus, 366-67 
Indole-3-acetic acid (IAA) 
on cyanophyte growth, 
59 


Infection 
abortive, 443-45 
Infrared spectroscopy 
to distinguish chitinous cell 
walls, 89 
Insects 
as vectors of trypanosomes, 
10 


Integration 
in lysogeny, 451-88 
Interdivision times 
measurements and theories 
of, 524-27 
Interferon 
foot-and-mouth disease role 
of, 220-21 
on SV40 T antigen, 444 
and viral cell transformation, 
402-3, 407 
on viral messenger RNA, 
382, 385 
5-lododeoxyuridine 
on poxvirus multiplication, 
384-85 
on protein synthesis, 432 
Iron 
bacterial oxidation of fer- 
rous ions, 498-99 
in cyanphytes, 58 
on nitrogen fixation, 52, 
59 
Isatin- 8-thiosemicarbazone 
inhibition of poxviruses by, 
363, 381-82, 385 
Isocitrate lyase 
in cyanophytes, 52 
Iso-citrate NADP dehydrogen- 


ase 
in cyanophytes, 52 


K 
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cause of, 109 
Kanamycin 
transferable drug resistance 
to, 141-42, 145, 147, 
157, 162-63, 165 
Kinetoplast 
in trypanosomatids 
-chondriome complex, 
123-24 
DNA of, 125-27 
Klebsiella 
transferable drug resistance 
in, 133, 160 
Kloeckera africana 
in winemaking, 325-26, 
332 
Kloeckera apiculata 
in winemaking, 325-32, 335, 
337 
Kloeckera jensenii 
in winemaking, 325, 330 
Kloeckera magna 
in winemaking, 331 
Kojic acid 
from Aspergillus, 273 


L 


Lactic acid bacteria 
nutritional requirements of, 
341 
spoilage of wine by, 346- 
47 


Lactic dehydrogenase 
effect of cholera toxin on, 
249 
as genetic polymorphism, 
296-97 
Lactobacillus 
in winemaking, 340 
Lactobacillus brevis 
in winemaking, 341 
Lactobacillus buchneri 
in winemaking, 341 
Lactobacillus casei 
in winemaking, 341 
Lactobacillus delbrueckii 
in winemaking, 341 
Lactobacillus fermenti 
in winemaking, 341 
Lactobacillus hilgardii 
in winemaking, 341 
Lactobacillus leichmannii 
in winemaking, 341 
Lactobacillus pastorianus 
in winemaking, 341 
Lactobacillus plantarum 
in winemaking, 341 
Lactobacillus trichodes 
in winemaking, 341 
Lamellae 
of cyanophytes 
electron transport chain, 
53 
L chain 
see Immunoglobulins 
Leishmania 
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biochemistry of, 109 
Leishmania enriettii 
isolation of kinetoplasts 
from, 125-26 
Leishmania tarentolae 
culture of, 114-16 
Leuconostoc citrovorum 
in winemaking, 341 
Leuconostoc dextranicum 
in winemaking, 341 
Leuconostoc gracile 
in winemaking, 341 
Leuconostoc mesenteroids 
in winemaking, 341 
Leuconostoc oenus 
in winemaking, 341 
Leuconostoc sp. 
in winemaking, 340, 
345 
Leukemia virus, murine 
RNA of, 319 
Lichens 
symbiosis in, 64 
Light 
and algal respiration, 54 
on coccolith formation, 81- 
83 


on coccolithophorid growth, 
76 


Lipids 
as algal inclusions, 36 
components of cyanophytes, 
57 


in fungal cell wall, 88-89 
of vaccinia virion, 363 
Livestock 
foot-and-mouth disease of, 
201-44 
LPP-1 virus 
description of, 38-39 
discovery of, 38 
photoreactivation of, 39 
possible genetic role of, 
25 


Luteoskyrin 
toxicity of, 276 
Lymphocytes 
and immune mechanisms, 
290-91 
and tolerance, 300 
Lymphoid cells 
antibody-forming potential 
of, 292 
Lymphoid- macrophage system 
concept of, 6 
Lyngbya 
chemical composition of, 
58 


fine structure of, 16 
Lysogens 
cryptic, 466, 478, 480-82 
double, 468, 470, 472 
Lysogeny, 451-88 
attachment region, 475- 
84 


dissection of, 479-84 
lambda b2, 476-77 





nonidentity of, 477-79 
questions to be answered, 


484 
Campbell model of, 454- 
62 
circularization, 455-57 
diagram of, 454 
evaluation of, 462 
linear insertion, 458-59 
recombination, 457-58 
transducing phages, 459- 
62 


conclusion, 484 
definition of terminology, 
452-54 
physiology of integration, 
463-75 
control of functions of, 
472-75 
enzymology, 463 
evidence for termination 
system, 470 
excision, 469-70 
integration-defective mu- 
tants, 463-65 
other integration functions, 
470-71 
and replication, 471-72 
site-specific recombination, 
465-69 
preface, 452 
Lysozyme 
on algal cell wall, 19- 
20 


on algal sheath, 17 
M 


Macrophage 
cytoplasmic bridge to lym- 
phocytes from, 291 
and immune mechanisms, 
290-91 
Magnesium 
in blue-green algae, 58 
Malaria 
parasite-host relationship 
in, 5-8 
precipitin test in, 8 
Malate synthase 
in cyanophytes, 52 
Malic acid 
yeast fermentation of, 33¢- 
39 


Malic dehydrogenase i 
in cyanophytes, 52 
Malo-lactic bacteria 
deacidification of wine by, 
343-44 
Manganese 
in cyanophytes, 58 
on nitrogen fixation, 52, 
59 
Mannan 
in fungal cell wall, 98- 
100 
D- Mannose 








in fungal cell wall, 89, 94- 
98 


Mathematics of microbial 
populations, 519-48 
commonly used frequency 
functions for, 522 
frequency functions of age 
in steady-state, 530 
generalized statistics of age, 
537- 
generalized statistics of 
size, 544-47 
interdivision times: measure- 
ments and theories, 524- 
27 
introduction to, 519-20 
kinetics of individual growth, 
532-34 
renewal equations, 539- 
44 
samples and random vari- 
ables, 520-22 
Statistics of age in steady- 
state, 527-32 
statistics of size in steady- 
state, 534-37 
steady-state, 522-24 
Melampsora 
cell wall of, 102 
Merismopedia glauca 
thylakoids of, 22 
Metachromatic granules 
in algal cells, 35 
Methane 
bacterial formation of, 503- 
4 


Methobacterium omelianskii 
hydrogen oxidation by, 
503 


N-Methy] isatin 8 thiosemicar- 
bazone 
virus inhibition by, 235 
Mice 
adaptation of foot-and-mouth 
disease virus to, 213, 
215-16 
Micrococcus 
cytochromes of, 190 
in winemaking, 339 
Micrococcus denitrificans 
carbon dioxide fixation by, 


cytochromes of, 193, 195 
hydrogen oxidation by, 
502 


Microcoleus 
fine structure of, 19 
Microcystis aeruginosa 
toxin from, 61 
Milk 
aflatoxin in, 280 
Milker's nodule virus 
growth cycle of, 367 
Molybdenum 
in cyanophytes, 58 
on nitrogen fixation, 52, 
59 
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Monkeypox virus 

growth cycle of, 366 
Mucorales 

cell wall of, 94, 102-4 
Mucor rouxii 

cell wall of, 89 

chemistry of, 95, 100- 
4 


Mycobacterium avium 
cytochromes of, 193 
Mycobacterium paratubercu- 
losis 
cytochromes of, 193 
Mycobacterium phlei 
cytochromes of, 193 
Mycobacterium smegmatis 
cytochromes of, 193 
Mycobacterium tuberculosis 
cytochromes of, 193 
Myeloblastosis virus, avian 
RNA of, 319 
Myxococcus xanthus 
cytochromes of, 193 
polyphosphates in, 36 
Myxoma virus 
growth cycle of, 370- 
71 
morphology of, 363-64 
titration of, 365 


N 


Nadsonia elongata 
cell wall structure of, 
88 
Neoantigens 
see T antigens 
Neomycin 
bacterial resistance to, 162- 
63, 165 
Neuraminic acid 
in virus-transformed cell, 
411 
Neurospora 
cell wall of, 89, 96-100, 
102-3 
Newcastle disease virus 
RNA of, 318-19 
Nippostrongylus brasiliensis 
immunological studies of, 
6 
Nitrate 
dissimilatory reduction of, 
501-2 
Nitrite 
bacterial oxidation of, 491- 
93 
Nitrobacter 
carbon dioxide fixation by, 
512 
cytochromes of, 194 
formate growth of, 504 
NAD reduction in, 507- 
10 


Nitrobacter agilis 
cytochromes of, 193 
oxidative phosphorylation 
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in, 504, 506 
Nitrobacter sp. 
oxidation of nitrite by, 491- 
93 
Nitrobacter winogradsky 
cytochromes of, 193 
Nitrogen 
algal assimilation of, 50- 
52 


cricosphaera utilization of, 
76 

cyanophyte sources of, 50, 
58 


fixation 
mineral effects on, 52 

Nitrogen mustard 

on poxvirus, 370, 372 
B-Nitropropionic acid 

source of, 273 
Nitrosocystis oceanus 

ammonia oxidation by, 493- 

94 


Nitrosocystis sp. 
oxidation of ammonia by, 
493-95 
Nitrosomonas 
NAD reduction in, 508- 
9 
Nitrosomonas europaea 
ammonia oxidation by, 493- 
94 


carbon dioxide fixation by, 


cytochromes of, 193 
Nitrosomonas sp. 
ammonia oxidation by, 493- 
95 


Nitrous acid 
mutagenic effects of, 385 
on virus, 226 
Nostoc 
chemical composition of, 
58 


fine structure of, 16-17, 
20-21, 27, 29, 33, 35 
nitrogen fixation in, 51 
survival of, 63 
Nostoc muscorum 
cell fusion in, 61 
light-triggered growth re- 
sponse of, 60 
resistant spores of, 40 
Nostoc sphaericum 
wall modification in, 20- 
21 
Nucleases 
of poxviruses, 375-76 
Nucleic acids 
aflatoxin binding of, 275 
in blue-green algae, 55- 
57 


hybridization of, 417-18 

see also specific ones 
Nucleoplasm 

algal 


histochemical techniques 
to study, 24 
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morphology and genetics 
of, 24-25 
photomicrographs of, 30 
Nutrition 
algal mineral requirements, 
58-59 
of coccolithophorids, 75- 
77 


Oo 


Oats 
victoria blight disease of, 
277 


Ochrosphaera neapolitana 
for culture studies, 71- 
73 
Oomycetes 
cell wall of, 91, 93 
Oriental sore 
cause of, 109 
Oscillatoria agardhii 
fine structure of, 38 
Oscillatoria amoena 
fine structure of, 17, 29 
Oscillatoria chalybea 
fine structure of, 22, 29, 
31, 41 
Oscillatoria limosa 
fine structure of, 19 
Oscillatoria princeps 
fine structure of, 29 
possible virus in, 39 
Oscillatoria rebescens 
fine structure of, 18, 21-22, 
27, 33 
Oscillatoria sp. 
auxin activity in, 59 
Oxygen 
light effects on algal uptake 
of, 54 
trypanosome metabolism of, 
121-22 


P 


Papillomas 
arginase levels in, 436- 
37 


Papilloma virus 
cellular transformation by, 
393 
in rabbits 
arginase levels in, 405 
in vitro transformation by, 
393-94, 398-99, 405-6, 
409, 412, 414-15 
Papovavirus 
on cellular RNA synthesis, 
430-31 
cellular transformation by, 
393 


enzymes for protein synthe- 
sis by, 435-38 
synthesis of structural pro- 
teins of, 438-39 
Parasite-host relationships 
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vertebrate, 4-5 
Paravaccinia viruses 
morphology of, 364 
Pasteurella tularensis 
cytochromes of, 194 
Pediococci 
new key to, 341 
in winemaking, 340 
Pediococcus cerevisiae 
in winemaking, 341 
Penicillin 
bacterial resistance to, 132, 
140, 148, 172 
Penicillium 
cell wall of, 89, 96 
Penicillium citrinum 
toxin from, 274 
Penicillium frequentans 
toxin from, 274 
Penicillium islandicum 
toxins from, 276, 280 
Penicillium puberulum 
toxin from, 274 
Penicillium rubrum 
toxins from, 276-77 
Penicillium sp. 
toxins from, 276-77 
in winemaking, 332 
Penicillium variable 
toxin from, 274 
Periconia circinata 
toxin from, 279-80 
Phormidium persicinum 
vitamin requirement for, 
59 
Phormidium retzii 
vacuoles of, 37 
Phormidium uncinatum 
chemical composition of, 
58 


fine structure of, 16-17, 
20 
Phosphoglucomutase 
genetics of formation of, 
297 
Phosphoribulokinase 
in carbon dioxide fixation, 
512 
Phosphorus 
in blue-green algae, 58 
Phosphorylation 
oxidative 
bacterial, 504-7 
substrate 
APS pathway, 510-12 
Photoautotrophy 
of Haptophyceae, 76 
obligate 
in cyanophytes, 54-55 
Photosynthesis 
and coccolith formation, 81- - 
82 
in cyanophytes, 48-50 
carboxylation reactions, 
50 
fine structure of apparatus 
for, 21-24 


mechanisms of, 48-49 
Pigments, 49-50, 58 
Phycobilin 
algal site of, 23 
synthesis of, 58 
Phycocyanin 
in blue-green algae, 58 
Phycoerythrin 
in blue-green algae, 58 
Phycomycetes 
cell wall of, 102 
Phytophthora cinnamomi 
cell wall of, 103 
Pichia alcoholophila 
in winemaking, 335 
Pichia farinosa 
cell wall of, 104 
Pichia fermentans 
in winemaking, 325, 330- 
32 
Pichia membranaefaciens 
in. winemaking, 325-27, 331- 
32, 335 
Pichia sp. 
in winemaking, 334-35 
Picornaviruses 
coat proteins of, 307, 
318 
Pithomyces 
cell wall of, 96, 101 
Pithomyces chartarum 
toxins for, 270-73 
Planaria maculata 
reactions of eye spots of, 
2 


Plasmalemma 
algal 
morphology and fine struc- 
ture of, 20 
photomicrograph of, 27 
Plasmodesmata 
see Plasmalemma 
Plasmodesmata 
usage of, 19 
Plasmodium falciparum 
sickling phenomena in, 
2 


Plastocyanin 
in cyanophyte photosynthe- 
sis, 49 
Plastoquinone 
in cyanophyte photosynthe- 
sis, 49 
Plectonema boryanum 
chemical composition of, 
58 


DNA of, 56 
photomicrograph of viral 
particles in, 32 
viral lysis of, 63 
Pleurochrysis scherffelii 
in Plymouth Culture Collec- 
tion, 72 
Plymouth Culture Collection, 
72 
coccolithophorids in, 72 
Poliovirus 








coat proteins of, 307 
Polygalactosamine 
in fungal cell wall, 99 
Polyglucoside 
as algal cell inclusion, 29, 
31 
Polyguanylic acid polymerase 
in infected cells, 316- 
17 
Polymyxin B 
on blue-green algae, 42 
Polynucleotide ligase 
in vitro role of, 463 
Polyoma virus 
DNA synthesis in cells in- 
fected with, 440-42 
in vitro transformation by, 
393-96, 399-403, 405- 
18 
specific RNA for, 431 
Polyphosphate 
in algal cells, 33-36 
Polysaccharides 
in cyanophytes, 57-58 
in fungal cell walls, 89 
Polythionate 
pathway of formation of, 


Porphyridium cruentum 
fine structure of, 23 
Porphyrins 
structural and biosynthetic 
aspects of, 181 
Potassium 
in blue-green algae, 58 
Poxviruses, 359-90 
growth cycle of, 365-71 
and cell proliferation, 
370-71 
cytopathic effects, 366 
electron microscopic ob- 
servations of, 367 
genetics, 367-69 
in intact animal, 371 
kinetics of multiplication, 
365-66 
other rescue phenomena, 
369-70 
reactivation, 369 
titration of virus, 365 
viral inclusions or factori- 
es, 366-67 
introduction to, 360 
main groups of, 360-61 
molecular biology of multi- 
plication of, 371-85 
DNA replication, 373- 
74 
effect of infection on host, 


enzymes, 374-76 

inhibitors of multiplication, 
384-85 

maturation, 382-83 

structural viral protein, 
376-79 

synthesis of virus-coded 
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proteins, 374 
uncoated, 372-73 
vaccinia mRNA, 379- 
82 
smallpox vaccination, 385- 
86 
virion morphology of, 360- 
65 


myxoma and birdpoxvirus 
groups, 363-64 

paravaccinia, 364 

poxvirus hemagglutinin, 
364 

serological relationships, 
364-65 

vaccinia, 361-63 

yaba monkey tumor virus, 
364 


Procholeragen A 
see Choleragen 
beta-Propiolactone 
inactivation of foot-and- 
mouth disease virus by, 
226 
Protein 
in fungal cell wall, 88 
physical and chemical prop- 
erties of, 229 
Protein disulfide reductase 
on fungal cell wall, 101- 
2 


Proteins 
of vaccinia virion, 362-63 
Protein synthesis 
virus-coded, 374-79 
early enzymes in, 374- 
76 


structural viral protein, 
376-79 
in virus-infected cells, 383, 
431-40 
antigenically distinguish- 
able proteins, 433 
arginine in, 439-40 
enzymology of, 434-38 
rate of, 431 
site of, 432-33 
viral structural proteins, 
438-39 
virus effects on, 383 
Proteus 
transferable drug resistance 
in, 133, 144-46, 160, 
175 
Proteus vulgaris 
hydrogen oxidation by, 
500 
Protozoan-bacterium com- 
plexes 
review of, 120 
Pseudomonas 
in winemaking, 339, 346 
Pseudomonas aeruginosa 
cytochromes of, 187, 194- 
95 
Pseudomonas denitrificans 
cytochromes of, 185 
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Pseudomonas fluorescens 
cytochromes of, 187 
Pseudomonas oxaliticus 
carbon dioxide fixation by, 
512 
formate oxidation by, 504 
Pseudomonas putida 
cytochromes of, 190 
Pseudomonas riboflavina 
cytochromes of, 193 
Pseudomonas saccharophila 
hydrogenase activity of, 
500 


Pseudorabies 
DNAs of, 395 
on DNA synthesis, 405 
protein synthesis in, 431, 
433-34, 439 
thymidine kinase coding in, 
405 
Pullaria pullalans 
cell wall of, 89, 100 
Puromycin 
on poxvirus multiplication, 
384 


Pyridine nucleotide (NAD) 

ATP-dependent reduction, 

502, 507-10 
properties of systems cat- 

alyzing, 509 

intermediate in oxidative 
phosphorylation, 506- 
7 


Pyridine nucleotide oxidase, 
reduced 
in apochlorotic blue-green 
algae, 53 
Pythium ultimum 
hyphal morphogenesis, 
103 


Q 


Quarantine 
in foot-and-mouth disease 
control, 209 
Quinine 


chemotherapeutic effects of, 
7 


R 


Rabbit 
adult 
to study cholera toxins, 
251-55, 261-62 


infant 
to study cholera toxins, 
250-51, 261 


Rabbitpox virus 

growth cycle of, 368-70 

titration of, 365 
Radiation 

on blue-green algae, 42 
Recombination 

site- specificity of, 465- 

69 
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attachment, 467 


attachment loci merodiploid, 


465-66 

chromosomal mobilization, 
467 

cryptic lysogen, 466 

of different attachment 
regions, 481 

double lysogens, 468 

special case of A , 82, 
and 434, 468 

superinfection curing, 
467 

transducing phages, 466- 
67 


vegetative, 465 
Replication 
of phage DNA, 471-72 
see also Deoxyribonucleic 
acid; Ribonucleic acid; 
and Viruses 
Resistance 
biochemical mechanism of, 
146-48 
transferable drug 
in enterobacteria, 131- 
76 
Resistance factor (R factor) 
and cell replication, 141- 
42 
chemical composition of, 
144-46 
compatibility of transfer 
factors, 146 
specificity of determinants 
and transfer factors, 146 
levels of resistance confer- 
red by, 148 
loss of transferability of, 
142 
origin and population effects 
of, 166-69 
stability of, 142-44 
in vitro, 142-43 
in vivo, 143-44 
structure of, 138-39 
Respiration 
in blue-green algae, 52- 
54 


in trypanosomes, 115, 121- 
23 


Rettgerella 
transferable drug resistance 
in, 160 
R factor 
see Resistance factor 
Rhinotracheitis virus, bovine 
abortive infection of, 444 
and protein synthesis, 
431 
Rhizobium japonicum 
cytochromes of, 190 
Rhizoctonia 
cell wall of, 89, 96 
Rhizopus 
cell wall of, 102 
Rhodomicrobium vannielii 
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cytochromes of, 183 
Rhodopseudomonas capsulatus 
cytochromes of, 183 
Rhodopseudomonas gelatinosa 
cytochromes of, 183, 
185 


Rhodopseudomonas molischi- 
anum 
cytochromes of, 183, 185, 


Rhodopseudomonas NHTC 133 
cytochromes of, 183 
Rhodopseudomonas palustris 
cytochromes of, 183, 
185 
Rhodopseudomonas spheroides 
cytochromes of, 183, 190- 
91, 193 
Rhodospirillum Heme Protein 
see Cytochromes c, c' 
Rhodospirillum rubrum 
cytochromes of, 183-86, 
191, 193 
photosynthetic apparatus of, 
23 


Rhodotorula 

cell wall of, 98-99 
Rhodotorulaceae 

cell wall of, 91 
Rhodotorula glutinus 

in winemaking, 330-31 
Rhodotorula minuta 

in winemaking, 332 
Rhodotorula mucilaginosa 

in winemaking, 325, 330, 

332 


Ribonuclease (RNase) 
interference with immune 
response by, 291 
in poxviruses, 361 
Ribonucleic acid (RNA) 
culture of 
in foot-and-mouth disease 
virus, 217-18 
in cyanophytes, 56-57 
double-stranded replicative 
form of, 309-10, 313 
in foot-and-mouth disease 
virus, 232-35 
forms of virus-specific, 


molecular structure of, 306- 


7 
phages, 307-8 
physical and chemical prop- 
erties of, 229 
post-immunization changes 
in, 299 
replicative intermediate of, 
310-15 
purification of, 313-15 
structures of, 311 
role in immune mechanisms, 
290-92 
synthesis of 
in poxvirus, 373-76 
in virus-infected cells, 


428-31 
types of molecules of, 428 
virus-specific, 308-13 
see also Viruses, RNA 
Ribonucleic acid, messenger 
(mRNA) 
of vaccinia virus 
control and translation of, 
379-82 
virus-specific 
in transformed and tumor 
cells, 431 
Ribonucleic acid polymerase 
in foot-and-mouth disease 
virus 
function of, 233-34 
in poxviruses, 361 
viral RNA-dependent, 315- 
18 
Ribosomes 
in algal cells, 36 
Rous sarcoma virus 
on host cells, 409, 411 
Rubratoxins 
characterization of, 276- 
77 


s 


Saccharomyces 
interdivision times of, 
526 
Saccharomyces acidificiens 
in winemaking, 325-27, 331, 
335 
Saccharomyces bailii 
in winemaking, 337 
Saccharomyces bayanus 
in winemaking, 325-26 
Saccharomyces beticus 
in winemaking, 329, 333- 
34 


Saccharomyces bisporus 
in winemaking, 325 
Saccharomyces capensis 
in winemaking, 331 
Saccharomyces carlsbergensis 
cell wall of, 104 
in winemaking, 325-27, 332- 
33, 336 
Saccharomyces cerevisiae 
cell wall of, 89, 100, 102, 
104 
Saccharomyces cerevisiae 
var. ellipsoideus 
in winemaking, 325-33, 335- 
38 


Saccharomyces cheresiensis 
in winemaking, 329, 333- 
34 
‘Saccharomyces chevalieri 
in winemaking, 325-27, 330- 
32, 335 
Saccharomyces coreanus 
in winemaking, 326- 
27 
Saccharomyces delbrueckii 








in winemaking, 325, 330, 
333 


Saccharomyces elegans 
in winemaking, 325-26, 329, 
331-32, 335 
Saccharomyces elipsoidius 
interdivision times of, 
525 
Saccharomyces eupagicus 
in winemaking, 337 
Saccharomyces exiguus 
in winemaking, 325-26, 
329-30 
Saccharomyces fermentati 
in winemaking, 330, 333 
Saccharomyces florentinus 
in winemaking, 325, 330- 
31 


Saccharomyces fructuum 
in winemaking, 325, 327, 
330-32 
Saccharomyces heterogenicus 
in winemaking, 325 
Saccharomyces italicus 
in winemaking, 325-26, 328, 
330-31, 333, 335 
Saccharomyces kluyveri 
in winemaking, 330 
Saccharomyces mangini 
in winemaking, 329, 333 
Saccharomyces mellis 
in winemaking, 329, 332 
Saccharomyces microellipsoi- 


deus 
in winemaking, 330 
Saccharomyces montuliensis 
in winemaking, 333 
Saccharomyces octosporus 
in winemaking, 339 
Saccharomyces oviformis 
in winemaking, 325-38 
Saccharomyces pastorianus 
in winemaking, 325-28, 
330, 335 
Saccharomyces prostoserdovi 
in winemaking, 335 
Saccharomyces rosei 
in winemaking, 325-31, 336- 
38 


Saccharomyces rouxii 
in winemaking, 329, 333, 
335 
Saccharomyces steineri 
in winemaking, 325, 327-28, 
330 
Saccharomyces transvalensis 
in winemaking, 330 
Saccharomyces uvarum 
in winemaking, 325, 327- 
28 
Saccharomyces vanudenii 
in winemaking, 331, 335 
Saccharomyces veronae 
in winemaking, 325-26, 329- 
31, 334 
Saccharomyces willianus 
in winemaking, 325-26 
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Saccharomycetaceae 
cell wall of, 91 
Saccharomycodes ludwigii 
in winemaking, 325, 327-28, 
331, 333 
Saccharomycopsis guttulata 
cell wall of, 88 
Salivarian trypanosomes 
classification of, 111 
in vitro culture of, 113- 
14 
Salmonellae 
transferable drug resistance 
in, 133-38, 142-44, 146- 
48, 151, 155-73, 175-76 
Salmonella panama 
phage restriction by R fac- 
tors in, 156, 168 
Salmonella parahyphi 
phage restriction by, 156- 
57 


Salmonella typhi 
transferable drug resistance 
of, 135-37, 139, 156-57, 
171-72 
Salmonella typhimurium 
growth rate of, 533 
phage type 29 
transferable drug resist- 
ance of, 134, 163, 165, 
168-71 
phage type 36 
transferable drug resist- 
ance of, 135 
rise of drug resistance in, 
161-66 
Sarcina lutea 
cytochromes of, 193 
Schizophyllum 
cell wall of, 96, 102-3 
Schizosaccharomyces 
cell wall of, 96 
growth of, 533 
Schizosaccharomyces pombe 
in winemaking, 328, 338- 
39 
Sclerotium 
cell wall of, 96 
Sendai virus (Parainfluenza 


type 1) 
cell fusion studies with, 
418-19 
Serratia marcescens 
transferable drug resist- 
ance in, 145-46 
Sex fimbriae 
definition, synthesis and 
function of, 153-55 
Sheath 


algal 
photograph of, 27 
Sheep 
foot-and-mouth disease, 
203 
sporidesmin poisoning of, 
271-72 
Sheeppox virus 
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growth cycle of, 367 
Shigellae 
transferable drug resistance 
in, 132-33, 144, 148, 
159-60, 175 
Shwartzman phenomenon 
cholera toxin, 256 
Skujapelta nuda 
wall modification in, 20 
Sleeping sickness 
cause of, 109 
SM-1 virus 
discovery of, 39 
Smallpox (variola) 
growth cycle of, 367-69, 
371 


titration of, 365 
vaccination for, 385-86 
Sodium 
in blue-green algae, 58 
inhibition of transport of 
by cholera toxin, 258- 
59 
and nitrogen fixation, 52 
Sorbic acid 
stabilization of wine by, 
349 
Sorghum 
milo disease of, 279-80 
Sphaerulina intermixta 
in winemaking, 332 
Spirulina platensis 
fatty acids of, 57 
Spleen 
immunological role of, 
7 


Spores 
germination of, 102-3 
Sporidesmin 
toxic effects of, 270-73 
chemistry of, 270-72 
on enzyme systems, 272 
field control of, 273 
protection against, 273 
Sporobolomycetaceae 
cell wall of, 91, 98-99 
Sporogenesis 
in fungal cell wall, 101 
Staphylococcus albus 
cytochromes of, 191 
Staphylococcus aureus 
cytochromes of, 189, 
193 
Staphylococcus epidermidis 
cytochromes of, 193 
Statistics 
age in steady-state, 527- 
32 


generalized, 537-39 
size in steady-state, 534- 
37 
generalized, 544-47 
Stercorarian trypanosomes 
classification of, 110-11 
in vitro culture of, 112- 
13 
Streptobacterium 
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in winemaking, 340 
Streptococcus faecalis 
growth rate of, 533 
Streptomycin 
bacterial resistance to, 132, 
134, 137-40, 142-48, 151- 
52, 161-63, 165-67, 169 
Succinic dehydrogenase 
in cyanophytes, 52 
Sulfate 
dissimilatory reduction of, 
502- 
Sulfur 
in blue-green algae, 
58 


inorganic compounds of 
bacterial oxidation of, 
495-98 
pathway of oxidation of, 497 
Sulfur dioxide 
in winemaking, 342, 348- 
49 
Sulphonamides 
bacterial resistance to, 132, 
134, 137-46, 152, 161- 
63, 165-67, 169 
SV40 virus 
DNA synthesis in cells in- 
fected with, 442-43, 
445 
in vitro transformation by, 
393-407, 409-20 
metabolism of cells infected 
with, 433, 435-36, 438- 
40 
Swine 
foot-and-mouth disease, 
201-44 
Symbiosis 
with blue-green algae, 64- 
65 
modification in structure 
from, 20 
Symploca muscorum 
fine structure of, 18, 27, 
29 
Synechococcus 
enzyme resistance of, 19 
Syracosphaera sp. 
in Plymouth Culture Collec- 
tion, 72 


T 


T antigen (tumor antigen) 
induction of, 401-3 
infected cell synthesis of, 

431, 442 
protein properties of, 402 

Taxonomy 
of fungi, 90-99 
of trypanosomatids, 110- 

12 


Temperature 
coccolithophorid tolerance 
of, 75 
extremes of 
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blue-green algal tolerance 
of, 62-63 
Tetracycline 
bacterial resistance to, 132, 
134, 136-40, 142-45, 149, 
156, 158, 161-63, 165, 
168-70, 172-73 
Tetrahymena 
interdivision times of, 
526 
Tetrahymena pyriformis 
degradation of aflatoxin by, 
276 
growth rate of, 533 
Thermobacterium 
in winemaking, 340 
Thiabendazole 
fungicidal effects of, 273 
Thiamine 
coccolithophorid require- 
ment for, 77 
Thiobacillus 
oxidative phosphorylation 
in, 504-6 
Thiobacillus denitrificans 
carbon dioxide fixation by, 
512 
substrate phosphorylation 
by, 150 
sulfur oxidation by, 496 
Thiobacillus intermedius 
growth stimulation in, 
514 
Thiobacillus neapolitanos 
substrate phosphorylation 
in, 511 
Thiobacillus novellus 
carbon dioxide fixation in, 
513 
cytochromes of, 193 
NAD reduction in, 508-9 
substrate phosphorylation 
of, 510-11 
Thiobacillus sp. 
oxidation of ferrous ions by, 
498 
oxidation of inorganic sulfur 
compounds by, 495- 
98 
Thiobacillus thiooxidans 
carbon dioxide fixation by, 
512 
substrate phosphorylation, 
510-11 
tricarboxylic acid cycle in, 


Thiobacillus thioparus 

carbon dioxide fixation in, 
512 

substrate phosphorylation 
in, 510 

sulfur oxidation by, 495 

tricarboxylic acid cycle in, 
514 


Thiorhodaceae 
substrate phosphorylation, 
511 


sulfur oxidation by, 496 
Thylakoids 
photosynthetic 
composition of, 22-23 
evolutionary implications 
of, 24 
morphology of, 21-22 
nitrogen fixation by, 23 
origin of, 22 
other functions of, 23- 
24 
photomicrograph of, 28 
Thymidine kinase 
in poxviruses, 375-76, 
385 
properties in transformed 
cells, 404-5 
viral induction of, 403- 
5 


in virus-infected cell, 434- 
38 
Thymidine monophosphate 
kinase 
in virus-infected cell, 434- 
36 


Thymidine monophosphate syn- 
thetase 
in virus-infected cell, 434- 
36 
Ticks 
as foot-and-mouth disease 
vectors, 206 
Tissue culture 
on foot-and-mouth disease 
virus, 217-18 
of trypanosomatid flagel- 
lates, 112-15 
a-Tocopherolquinone 
in cyanophyte photosynthesis, 
49 
Tolerance 
"forbidden clone" concept 
of, 287 
induction and breaking of, 
300 
and lymphocytes, 300 
Tolypothrix tenuis 
chemical composition of, 
57 
dark growth of, 54 
fine structure of, 17-18 
Torulopsis bacillaris 
in winemaking, 325-27, 330- 
31 
Torulopsis burgeffiana 
in winemaking, 331 
Torulopsis cantarelli 
in winemaking, 331, 
335 
Torulopsis capsuligenus 
in winemaking, 335 
Torulopsis domercgii 
in winemaking, 331, 
Torulopsis famata 
in winemaking, 325, 
Torulopsis glabrata 
in winemaking, 326, 


335 
332 


331 








Torulopsis inconspicua 
in winemaking, 326 
Torulopsis osmophila 
in winemaking, 335 
Torulopsis stellata 
in winemaking, 326, 
331 
Torulopsis vanzylii 
in winemaking, 335 
Torulopsis versatilis 
in winemaking, 326-27 
Toxins 
of blue-green algae, 61- 
62 


fungal, 269-82 
see also Cholera toxins 
Transfer factors 
of drug resistance 
nature and potentialities of, 
174-76 
Transformation 
cellular 
definition of, 392 
Transplantation rejection anti- 
gen 
in virus-infected cell, 415- 
16, 418 
Tricarboxylic acid cycle 
in autotrophic biosynthesis, 
513-14 
in cyanophyte physiology, 
52, 55 


in trypanosomes, 121 
Trichodesmium 
nitrogen fixation in, 50 
Trichomycetes 
cell wall of, 91, 99 
Trichophyton 
cell wall of, 96 
Trichosporon behrendi 
in winemaking, 330 
Trichosporon hellenicum 
in winemaking, 330, 
335 
Trichosporon pullalans 
in winemaking, 332 
Trifluorothy midine 
to study enzyme inhibition, 
404 
Trigonopsis variabilis 
in winemaking, 332 
Trypanosoma 
subdivision of, 110-12 
Trypanosoma brucei 
biochemistry of, 111 
culture of, 113-14 
pleomorphism in, 120-27 
kinetoplast-chondriome 
complex, 123-24 
kinetoplast DNA, 125- 
27 
morphological changes, 
120-21 
respiratory metabolism, 
121-23 
schemata of chondriome 
development in different 
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forms of, 123 
Trypanosoma congolense 
classification of, 111 
culture of, 113 
Trypanosoma conorhini 
culture of, 113 
Trypanosoma cruzi 
biochemistry of, 112 
classification of, 110 
Trypanosoma gambiense 
classification of, 111 
culture of, 113 
Trypanosoma lewisi 
biochemistry of, 112 
classification of, 110 
size of, 3 
Trypanosoma mega 
culture of, 114 
Trypanosoma melophagium 
classification of, 111 
Trypanosoma ranarum 
culture of, 114 
Trypanosoma rhodesiense 
classification of, 111 
culture of, 113 
Trypanosoma theileri 
classification of, 111 
culture of, 113 
Trypanosomatids 
biochemistry of, 109- 
30 
bipolar body of Crithidia 
oncopelti, 117-20 
definitions and classifica- 
tion, 110-12 
introduction to, 109-10 
nutritional requirements, 
115-17 
pleomorphism in brucei, 
120-27 
problems of in vitro culture 
of, 112-15 
genera and developmental 
stages of, 111 
Trypanosoma vivax 
biochemistry of, 111-12 
Trypanosomiases 
parasite-host relationship 
in, 5 
Tsetse fly 
trypanosome life cycle in, 
120 
Tumor antigen 
see T antigen 
Tumor viruses 
see Viruses, oncogenic DNA; 
also specific ones 
Typhoid fever 
chloramphenicol treatment 
of, 171-72 


U 


Ultraviolet radiation 
cyanophyte tolerance to, 
56 
of foot-and-mouth virus, 
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226 
of poxviruses, 370, 372, 
376, 383 
Uncoating 
of poxviruses, 372-73 
Uridine-diphospho-glucose 
(UDPG) 
in fungal cell wall, 103 
Uronic acids 
in fungal walls, 89 


Vv 


Vaccination 
in foot-and-mouth disease 
control, 209-10 
for smallpox, 385-86 
Vaccines 
foot-and-mouth disease, 
210-13 
smallpox 
contamination of, 386 
Vaccinia virus 
DNAs of, 395 
DNA synthesis, 405, 
409 
enzymology of, 437 
growth cycle of, 366-68, 
370 


molecular biology of, 372, 
374 


mRNA of 
control of transcription 
and translation of, 379- 
82 
purification methods for, 
362 


thymidine kinase coding in, 
5 


titration of, 365 
virion of, 361-63 
composition of, 361-62 
DNA of, 362 
proteins and lipids of, 362- 
63 


structure of, 361 
Vacuoles 
in algal cells, 33, 36-38 
membrane composition, 
38 
volume of, 38 
Vanadium 
cyanophyte requirements of, 
59 
Variola 
see Smallpox 
Venturia 
cell wall of, 96, 103 
Vibrio 
toxigenicity of strains of, 


Vibrio cholerae 
El Tor types of, 246, 259- 
60, 262 
toxins from, 245-68 
Victorin 
biochemical effects of 
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poisoning with, 278-79 
source and chemistry of, 
277-78 
Victoxinine 
isolation of, 278 
Vinegar 
bacterial souring of, 
345 


Vi-phage I 
restriction of, 156 
Virion 
poxvirus, 360-65 
myxoma and birdpoxvirus, 
363-64 
vaccinia, 361-63 
Viruses 
in algal cells, 33, 38-39 
criteria for definition of, 
174 
foot-and-mouth disease, 
201-44 
absorbance-temperature 
curves for, 223 
antigens and antibodies, 
235-37 
biochemistry of, 221-37 
biosynthetic cycle, 231- 
35 
chemical and physical pa- 
rameters of, 228-29 
chemical and physical re- 
activity, 221-27 
classification of, 235 
electron micrographs of, 
230 
purification method, 228 
sensitivity to pH, 221- 
22 
structure of virus, 227-31 
virus-host experiments, 
215-20 
pox 
see Poxviruses 
susceptibility of blue-green 
algae to, 63-64 
uncoating of, 272-73 
Viruses, nuclear DNA 
metabolism of cells infected 
with, 427-50 
abortive infection, 443- 
45 
conclusion, 445-46 
DNA synthesis, 440-43 
introduction to, 427-28 
protein synthesis, 431- 
40 
RNA synthesis, 428-31 
role of arginine in, 439- 
40 
size-grouping of, 428 
Viruses, oncogenic DNA 
characteristics of transform- 
ed cell, 409-14 
autonomy of transformed 
cell, 413-14 
cytogenetics, 411-13 
loss of contact inhibition, 
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410-11 
morphology, 409-10 
homology with mammalian 
cell DNA, 394-95 
introduction to, 391-95 
in vitro transformation 
studies of, 391-426 
adenovirus, 397-98 
adenovirus-SV40 hybrid, 
398 
general aspects of, 395 
papilloma, 398-99 
polyoma, 395-96 
quantitative aspects of, 
399-400 
summary of biological 
studies, 400-1 
SV40, 396-97 
mechanism of transforma- 
tion, 401-9 
conclusions, 408-9 
derepression of DNA syn- 
thesis, 405-7 
fixation of viral genome, 
407-8 
induction of enzymes, 403- 
5 


induction of T antigen, 401- 
3 


persistence of viral genome 
in transformed cell, 414- 
20 
comparisons with lysogenic 
bacteria, 419-20 
nucleic acid hybridization, 
417-18 
transplantation rejection 
antigen, 415-16 
virogenic state of SV40- 
transformed cells, 418- 
19 
virus-specific tumor anti- 
gens, 416-17 
specificity of RNA for, 430- 
31 


Viruses, RNA 
replication of, 305-22 
current status of, 318- 
19 
introduction to, 305-6 
in vitro synthesis of viral 
RNA, 315-18 
purification and properties 
of replicative intermedi- 
ate RNA, 313-15 
virus-specific RNA in in- 
fected cells, 308-13 
structure of, 306-8 
coat proteins and other 
virus-specific proteins, 
307 
RNA molecule, 306-7 
RNA phages, 307-8 
Vitamin Bj2 
coccolithophorid require- 
ment for, 77 
in cyanophytes, 59 


Vitamin K 
in cyanoghyte photosynthesis, 
49 
Vitamins 
in blue-green algae, 59 
coccolithophorid requirements 
of, 77 
Volutin 
in algal cells, 35, 37 
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Winemaking, 323-58 
bacteria in, 339-47 
control of malo-lactic fer- 
mentation, 344-45 
deacidification by malo- 
lactic bacteria, 343-44 
lactic acid and malo-lactic 
fermentation, 340-43 
wine spoilage, 345-47 
and yeast interactions, 
347 
previous reviews of, 323- 
24 


stabilization of semidry wine, 
347-50 
chemical additives, 348- 
50 
filtration, 348 
vinegar souring in, 345 
yeasts in, 324-39 
distribution in wineries, 
335-36 
fermentation of malic acid, 
338-39 
natural flora of grapes, 
musts and wines, 324- 
33 
new species, 334-35 
pure versus mixed cultures, 
336-38 
sherry film, 333-34 
spoilage yeasts, 336 


x 


Xenopus laevis 
DNA of, 126 
X ray 
modification of hemolysin 
response by, 11-12 
X-ray diffraction 
to study cell wall polymers, 
89, 96 
Xylose 
in fungal cell wall, 89 


Y 


Yaba monkey tumor virus 
growth cycle of, 366-67, 
370 


titration of, 365 
virion morphology of, 
364 


Yeasts 








bees and wasps as vectors 
of, 332 
cell walls of, 88 
nomenclature of, 324 
in winemaking, 324- 
39 
distribution of in wineries, 
335-36 
fermentation of malic acid, 
338-39 
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interacting with bacteria, 
347 


natural flora of grapes, 
musts, and wines, 324- 
33 

new species, 334-35 

pure versus mixed cultures, 
336-38 

sherry film yeasts, 333- 
34 
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spoilage yeasts, 336 
see also specific ones 


Z 


Zinc 
in cyanophytes, 58 
Zygomycetes 
cell wall of, 91, 
94 








